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Traumatic  Brain  Injury:  Are  We  Conducting  Enough  Research? 

Capt  Mariya  Gusman  MD ,  Lt  Col  Jonathan  A  Sosnov  MD,  Jeffrey  T Howard  PhD 

Background:  Following  an  uptick  in  blast  injuries,  the  past  decade  has  seen  a  large- 
scale  recategorization  of  what  were  previously  thought  of  as  benign  'concussions' 
into  a  significant  subset  of  Traumatic  Brain  Injury  (TBI).  The  expanded  diagnosis 
has  gained  public  recognition  and  research  funding.  However,  this  has  yet  to 
translate  into  a  significant  increase  in  treatment  options.  There  have  been  concerns 
that  a  paucity  of  appropriate  research  is  behind  the  lack  of  emerging  treatments.  As 
neurological  disorders  are  notoriously  complex,  we  set  out  to  compare  the  state  of 
TBI  research  to  that  of  the  11  other  most  common  neurological  diagnoses. 

Methods:  We  queried  the  Pubmed  database  from  1996-2016  for  studies  performed 
in  the  top  12  neurological  diagnoses.  The  totals  were  segmented  by  randomized 
controlled  trials  (RCTs),  diagnostic  studies,  and  systematic  reviews.  A  common 
econometric  method  known  as  the  translog  production  function  (TPF),  was  used  to 
analyze  the  data.  This  method  estimates  the  exponential  growth  rate  of  a  given 
output  as  a  function  of  a  set  of  inputs.  For  the  present  study,  the  output  was  the 
number  of  published  articles  over  time,  within  each  diagnosis  and  study  type.  The 
TPF  was  specified  as  the  Number  of  Articles=lntercepteI  *  Year e2,  where  el  is  the  base 
of  the  natural  log,  approximately  2.718  and  e2  is  the  exponential  growth  rate. 
General  linear  models  were  used  to  estimate  the  value  of  el  and  e2  for  each 
diagnosis  and  type  of  study  using  SAS  9.4.  The  resulting  growth  rates  were  then 
compared. 

Results:  Of  the  12  evaluated  diagnoses,  the  highest  rate  of  growth  across  all  study 
types  was  seen  in  Autism  Spectrum  Disorder  (ASD),  whose  current  rate  of  total 
study  growth  was  2,08.  Within  subsets  of  ASD  studies,  the  current  rate  of  RCT 
growth  was  1.91.  TBI  studies  demonstrated  a  lower  rate  of  RCT  growth  [0.79)  and 
similarly  slowing  rates  of  diagnostic  (0.72)  and  total  (0.69)  studies.  Notably,  the  rate 
of  systematic  reviews  of  TBI  continues  to  increase  (1.17).  This  disparity  of 
systematic  review  growth  to  RCT  growth  was  not  unique  to  TBI  and  was  seen  across 
all  diagnoses  other  than  ASD. 

Conclusion:  TBI  research  is  second  only  to  ASD  research  in  its  current  rate  of 
growth.  However,  the  growth  rate  of  publication  of  new  RCTs,  diagnostic  studies, 
and  total  studies  is  slowing.  Meanwhile,  the  rate  of  systematic  review  publications 
continues  to  increase.  Although  this  is  in  line  with  Findings  seen  across  top 
neurology  research  fields,  it  suggests  that  a  subset  of  information  is  being  repeated 
at  a  rate  higher  than  warranted  by  the  development  of  supporting  studies.  This 
discrepancy  quantifies  the  military  need  for  continued  funding  of  original  TBI 
research  as  we  work  toward  developing  improved  diagnostic  and  treatment 
modalities. 
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